A chemical investigation of Aspidosperma excelsum yielded excelsinidine (1), a quaternary indole alkaloid possessing an unusual 1-azoniatricyclo[4.3.3.0]undecane moiety, along with the known compound aspidodasycarpine (2). Structural elucidation was effected by a combination of 1D-and 2D-NMR spectroscopic techniques, along with mass spectral studies.
Previous chemical studies of the root bark of A. excelsum afforded a variety of alkaloids including six antimicrobial agents [1] and the two bases: O-acetylyohimbine and excelsinine [2] . In the interest of isolating novel, biologically active secondary metabolites, an alkaloidal extract of the bark of A. excelsum was obtained. Herein we describe the isolation and structural determination of the new alkaloid excelsinidine (1) , as well as the previously unreported 13 C-NMR and 2D-NMR spectroscopic data for the known compound, aspidodasycarpine (2) [3] . Compound 1 was isolated as a beige powder and its molecular composition, C 20 H 22 N 2 O 3 , was determined by ESIMS. Eleven degrees of unsaturation were consequently inferred to be present in the molecule. The UV spectrum suggested the presence of an indole chromophore due to characteristic absorption peaks at 226 nm (log ε 3.37) and 276 nm (log ε 2.75). The IR spectrum, however, only exhibited two absorption bands, indicative of either N-H or O-H and a carbonyl functionality at 3444 and 1644 cm -1 , respectively. The 1 H-NMR spectrum of compound 1 showed four aromatic protons at δ 7.48 (1H, d, J = 8.0 Hz, H-9), 7.06 (1H, td, J = 1.0, 8.0 Hz, H-10), 7.16 (1H, td, J = 1.0, 8.0 Hz, H-11) and 7.35 (1H, d, J = 8.0 Hz, H-12). The signals at δ 1.77 (3H, dt, J = 2.0, 6.5 Hz, H-18) and 5.51 (1H, q, J = 6.5 Hz, H-19) were attributed to an ethylidene group, while the signals at δ 3.88 (1H, d, J = 12.0 Hz, H a -17) and 3.78 (1H, d, J = 3.0 Hz, H b -17) were attributed to oxymethylene protons.
The exocyclic double bond attached to C-20 was established as having E geometry as the NMR data are consistent with the literature data for this group [4] . The presence of twenty, non-equivalent carbon atoms was inferred from the 13 C-NMR spectrum and, of these twenty carbons, four were found to be attached to a quaternary nitrogen atom due to larger chemical shifts than expected. These carbons resonated at δ 70.0 (C-3), 52.7 (C-5), 72.8 (C-21) and 91.1 (C-16). The signal at δ 170.9 was attributed to a carboxyl group, while ten sp 2 -hybridized carbon atoms had resonances between δ 107.1 and 138.5. Eight of these signals were characteristic of an indole NPC Natural Product Communications moiety and the remaining two signals were assigned to the ethylidene group. Thus far, eight degrees of unsaturation have been justified. Therefore, it can be concluded that the remaining three are in the form of three ring systems.
Upon examination of the HSQC spectrum, the unresolved methylene protons at δ 2.44 (2H, H 2 -14) and the methine protons at δ 3.80 (1H, s, H a -15) and 5.22 (1H, br d, J= 3.0 Hz, H-3) were found to have direct connectivities to carbons at δ 32.9 (C-14), 46.5 (C-15) and 70.0 (C-3), respectively. HMBC correlations were observed between H 2 -14 and carbons at δ 130.8 (C-2), 46.5 (C-15), 133.7 (C-20) and 91.1 (C-16), while COSY cross peaks were seen between H 2 -14 and H-3. COSY cross peaks were also observed between the H 3 -18 and H-19 and these protons were attached to carbons at δ 14.4 (C-18) and 119.4 (C-19), respectively. The methyl protons at The HSQC spectrum further revealed that the oxymethylene protons at δ 3.88 (H a -17) and 3.78 (H b -17) were directly connected to a carbon resonating at δ 61.0 (C-17), and HMBC connectivities were observed between H a -17 and C-15, C-16 and the carboxyl group at δ 170.9. Moreover, since all of the protons have been accounted for thus far, it was proposed that the carbonyl group occurred as a carboxylate group. The above data consequently led to a structure for compound 1, which has been given the trivial name excelsinidine (1) . Figure 1 also shows the COSY correlations for this compound.
The second compound, aspidodasycarpine (2), was isolated as a brown oil, C 21 H 27 N 2 O 4, [α] D 20 -34.7º (c 0.072, MeOH). The ESIMS spectrum showed a peak at m/z 108, which is commensurate with a stable pyridinium species possessing a two-carbon substituent (2a). This peak was also observed in the corresponding mass spectrum for the same compound isolated from A. dasycarpon [3] . The IR spectrum also suggested the presence of an ester group with an absorption band at 1734 cm -1 and the UV spectrum A quaternary indole alkaloid from Aspidosperma excelsum Natural Product Communications Vol. 2 (6) 2007 651 indicated a dihydroindole chromophore due to peaks at 296 (log ε 3.45), 240 (log ε 3.78) and 210 (log ε 3.98) nm. More importantly, the 2D-NMR spectroscopic data ( 1 H-1 H-COSY, HMBC and 1 H-1 H-T-ROESY) obtained for the compound in question confirmed the structure as previously proposed by Joule et al. [3] . The bark of A. excelsum was extracted with distilled methanol (10 L) and the resulting methanol extracts were concentrated in vacuo to give a dark brown crude extract (53 g). The extract was then partitioned between chloroform (500 mL) and 2M acetic acid (3 x 300 mL) to afford chloroform and acetic acid extracts, respectively. Basification of the acidic extract to pH 10 with concentrated ammonium hydroxide, followed by re-extraction with chloroform (3 x 300 mL) then yielded a dark brown alkaloidal extract (21.5 g) after removal of the solvent. A portion of the alkaloidal extract (4.0 g) was chromatographed on a silica gel column using a solvent system of methanol-dichloromethane with increasing polarities (25-100%). Twenty-five fractions were eluted, which were pooled to give fractions 1-9. Compound 1 (35 mg) precipitated from each of fractions 4, 5 and 6.The mother liquors of fractions 4-6 (900 mg) were combined and, following silica gel column chromatography of the resulting combined fraction, twenty-five fractions were obtained. Following TLC analysis, these fractions were pooled to give four major fractions (fractions I-IV). Fraction II was selected for further purification by PLC (5 % MeOH in 95% CH 2 Cl 2 ) and compound 2 (27 mg) was subsequently isolated.
